Cyr61/CCN1 is a tumor suppressor in human hepatocellular carcinoma and involved in DNA damage response.
Cyr61/CCN1 is a secreted extracellular matrix associated protein involved in diverse biological functions and plays multiple roles in tumorigenesis. Cyr61 was down-regulated in HCC tumor tissues as observed in our previous cDNA microarray study, but its potential role in hepatocarcinogenesis is still unclear. To explore the biological significance of Cyr61 in HCC development, over-expression of this gene was established in HCC cell lines and its effects on cell proliferation, adhesion, migration and invasion were analyzed in this study. Cyr61 expression was down-regulated in HCC tumors as measured by quantitative real-time PCR and its protein level was decreased in most HCC cell lines as detected by Western blot. Over-expression of Cyr61 in HCC cell lines suppressed cell proliferation in monolayer and anchorage-independent growth in soft agar, whereas down-regulation of Cyr61 by siRNA increased cell proliferation rate. Over-expression of Cyr61 also significantly enhanced adhesion activities of HepG2 cells to various ECM proteins. Moreover, stably transfected HepG2-Cyr61 cells showed inhibited cell mobility (40-45%) and reduced invasiveness (30-40%) compared to HepG2-Neo controls. Furthermore, upon exposure to 5-Fluorouracil and UV irradiation, Cyr61 was rapidly induced in both p53(+/+) HepG2 and p53(-/-) Hep3B cells. However, only HepG2 cells showed increased G2/M phase arrest with concomitant up-regulation in p53 and p21 levels, suggesting that Cyr61 may play an active role in regulating HCC cell growth involving p53 as well as alternative pathways. In conclusion, we demonstrated that Cyr61 is a tumor suppressor in hepatocarcinogenesis and is involved in DNA damage response.